The temperature dependence of the retention index was studied for N-substituted amino s-triazines on DB-1, DB-5 and DB-WAX capillary columns within the temperature range 190-230 ºC. Two linear equations with the column temperature and its reciprocal as variables were studied. The first one shows a slightly better precision for 2,4-bis(alkylamino)-6-chloro-s-triazines and 2-alkylamino-4,6-dichloro-s-triazines, while the second one shows a better precision for 2,4-bis(cycloalkylamino)-6-chloro-s-triazines.
INTRODUCTION
The Kovats retention index I is a useful analytical tool for the identification of a compound in gas chromatography. Since these indices are not sensitive to the gas chromatographic conditions, they can be reproduced in various laboratories.
The temperature dependence of the retention data, especially of Kovats indices, has been debated for a long time. 1 The linear equations for the dependence of the retention index on column temperature t, ºC or 1/T, K -1 :
are valid for more or less extended temperature ranges and a variety of solutes and stationary phases. As b = dI/dT, Equation (1) corresponds (as 10 dI/dT) to the initially introduced Kovats retention index increments per 10 ºC obtained by finite differences, dI/10 ºC. The comparative evaluation of Eqs. (1) and (2) has been considered in some papers only graphically with the conclusion that the second equation is less linear than the first one for larger temperature ranges, while some authors indicated only the dI/10 ºC of 10 dI/dT value. A comparative, detailed evaluation of Eqs. (1) and (2) was studied for perfumery compounds by Tudor. 2, 3 As part of our study [4] [5] [6] [7] of chemical structure-retention index relationships, a study of the temperature dependence of the retention indices for a series of 27 N-substituted amino derivatives of s-triazines, 11 compounds of the general formula 2,4-bis(RNH)-6-Cl-s-triazine (di-N-substituted alkylamino derivatives of s-triazines), 6 compounds of the general formula 2-RNH-4,6-Cl 2 -s-triazine (mono-N-substituted alkylamino derivatives of s-triazines) and 10 compounds of the general formula 2,4-bis(RNH)-6-Cl-s-triazine (di-N-substituted cycloalkylamino derivatives of s-triazines) ( Fig. 1 ) on capillary columns of different polarity (DB-1, DB-5 and DB-WAX) is reported here.
EXPERIMENTAL
The GC analyses were performed on a Varian 3400 gas chromatograph equipped with a flame ionization detector and an all-glass split-splitless sample injector (1071 capillary injector). Data handling was provided by a Varian 4720 data system.
The capillary columns used were as follows: DB- where R' is: 0.321 mm, film thickness 0.25 mm, theoretical plates/meter 3409 for tridecane, coating efficiency 94.5 for tridecane; DB-WAX, obtained from J & W Scientific, Folsom, CA, USA, dimensions 30 m´0.234 mm, film thickness 0.25 mm, theoretical plates/meter 3260 for methyl undecanoate, coating efficiency 90.2 for undecanoate.
All columns were operated under isothermal conditions (190, 210 and 230 ºC). The carrier gas was nitrogen, the carrier gas flow 1 ml/min, injector temperature 250 ºC, split ratio 1:60, detector temperature 300 ºC, attenuation 1 and range 10 -10 amps /mV.
The N-substituted amino s-triazines were synthesized from the corresponding amines using the general procedure of Thurston. 8 The purity of all products was controlled by GC, IR and NMR.
The hydrocarbons used in this study as standards were obtained from Fluka (Switzerland). Table I lists Table III lists the parameters of Eq. (1) and statistical data for 2,4-bis(cycloalkylamino)-6-chloro-s-triazines on the capillary columns DB-1, DB-5 and DB-WAX. Table  IV gives the parameters of Eq. (2) and statistical data for 2,4-bis(cycloalkylamino)-6-chloro-s-triazines on the same capillary columns.
RESULTS AND DISCUSSION
All experimental points were recorded in the temperature range 190-230 ºC (at 190, 210 and 230 ºC).
A rather good linear temperature dependence of the retention index is noticed for all used columns. Eq. (1), which is mostly used in the literature, shows a slightly better precision in comparison to Eq. (2) when 2,4-bis(alkylamino)-6-chloro-s-triazines and 2-alkylamino-4,6-dichloro-s-triazines are considered, whereas Eq. (2) gives slightly better results than Eq. (1) for 2,4-bis(cycloalkylamino)-6-chloro-s-triazines.
The standard error for some 2,4-bis(alkylamino)-6-chloro-s-triazines and 2-alkylamino-4,6-dichloro-s-triazines is around 1.00 or less. In most cases the standard error is higher indicating a hyperbolic curve. The s-triazines in this work were studied over a narrow temperature range of 40 ºC with only three experimental points. The hyperbolic temperature dependence of the retention index can be applied only for compounds having more experimental points. 9  TABLE III. The 
